Among different groups of hemophiliacs, those suffering from Severe Hemophilia A (SHA) are most vulnerable to the complications of the disease. This study investigated the Health-Related Quality of Life (HR-QoL) among adult patients with SHA. A cross-sectional study was designed to gather demographic and clinical information from adult patients with SHA. Patients with inhibitors were excluded. The remaining were asked to complete the HR-QoL questionnaire after being examined for joint health using the Hemophilia Joint Health Score (HJHS). The HR-QoL and joint conditions were measured in 38 patients. The mean EQ-5D value scores were 0.46 (SD=0.23) while the mean Visual Analogous Scale score was 50 (SD=18.7). The clinical examination of patients indicated that the HJHS were as follows: eight patients had a score of 55-75, 12 patients had a score of 40-55, 7 of them (25-40) and 11 patients had a score of 10-25. The results obtained from this study showed that HRQoL in hemophilia patients was considerably low. Pain, anxiety/depression, and motion limitations were the main causes of the disutility for these patients respectively.
Introduction
Hemophilia A (HA) is the most common severe form of congenital coagulopathies and is characterized by a deficiency of factor eight (FVIII), which has serious consequences for the activation of the endogenous system of the coagulation cascade. 1 The prevalence of hemophilia A (per 100,000 males) varies from 0.05 in Nigeria to 38.6 in Iceland. 2 Hemophilia A and B in Iran with an estimated prevalence rate of 14 and 2.5 in 100,000 males respectively are listed in the rare disease category. 3 Based on the activity level of FVIII, the disease severity of HA is classified as severe: <1% of the normal FVIII activity, moderate: 1-5% of the normal FIX activity, and mild: >5% and <40% of the normal factors. 4 The national registry database of the Iranian Ministry of Health has recorded 4700 hemophilia patients in Iran with FVIII deficiency (82%) of which 60% are categorized as SHA. 5 Based on the data provided, it can be understood that SHA comprises the largest group in the total population of hemophilia patients. It should also be noted that due to spontaneous or traumatic hemorrhages that happen in 80% of the joints, 6 these patients are most vulnerable to the complications of the disease. Prior to the 1960s, when the blood transfusion was the only treatment available to hemophilia patients, mortality and morbidity rates caused a great burden of disease, particularly in the severe subgroup with a life expectancy of 11 years. However, improved access to factor concentrates has increased the life expectancy of severe hemophiliacs to 56.8 years. [7] [8] [9] Consequent upon the chronic nature of the disease and the complications, particularly arthritis, causing physical impairment, this disease has serious impact on patients' Quality of Life (QoL). Measuring the QoL makes it possible to evaluate patients' overall well-being. This study aimed to investigate the HealthRelated quality of life (HR-QoL) among adult patients with SHA, registered in Tehran clinics.
Materials and Methods
In order to gather demographic and clinical information from patients with severe HA, a cross-sectional study was designed.
Data source
We gathered data from adult patients registered with SHA in Tehran hemophilia clinics. These centers include the Iranian comprehensive hemophilia care center (ICHCC) and the comprehensive hemophilia care center in Imam Khomeini Hospital. Patients were contacted via their registered phone number. Patients willing to participate in the study, were invited to the physiotherapy ward at the ICHCC for face-toface interview as well as clinical examination. In order to estimate the Health Related Quality of Life (HR-QoL) patients were asked to complete QoL questionnaires. Our physiotherapist conducted a 30 min the examination of patients' joints.
Patients' characteristics
Hemophilia A patients,18 years and older, with FVIII levels less than 0.01 IU.ml -1 were included in the study leaving out moderate or mild severity cases. Any patient with a history of inhibitors (any inhibitor activity >0.6 Bethesda Units) was excluded.
Activity level
Patients' job types and their usual activity level was obtained via a modified Tegner activity level scale. This scoring system is composed of a list of daily living activities and sports, ranging from zero presenting "sick leave or disability pension because of knee problems," to a score of ten corresponding to participation in national and international elite competitive sports. The multiple levels of activity were read and explained to the patient and patients were asked to select the level that best describes their current level of activity.
(HJHS 2.1) was chosen based on its comprehensive feature. HJHS correlates appropriately with bleeding rates (rs=0.50) and physician global assessment of joint health (rs=0.42) as well as radiographic changes. The scoring was performed by a trained physiotherapist. The physiotherapist examined the patients' six hinged joints and reported the overall joint health state with a number between 0 and 124, representing full health and all joints deteriorated respectively.
Quality of life
A validated version of the Persian translated EQ-5D-3L questionnaire was used, since it has shown construct validity and responsiveness to change. 10 EQ-5D-3L is a questionnaire designed to give a descriptive system of the health-related quality of life regarding five dimensions. These include the following dimensions; mobility, selfcare, usual activities, pain/discomfort, and anxiety/depression. Furthermore; each dimension is presented at three levels: no problems, some problems, extreme problems. As a result of the absence of locally appropriate setup values, the European EQ-5D value set was used in order to measure the patient's quality of life.
Results
After making an inquiry about the registry centers' list for male patients with FVIII deficiency who had visited the centers recently, 186 patients were identified within the age range of 18-57 years old. From this total, 92 were inaccessible through telephone calls, 22 patients were diagnosed with mild or moderate severity and 16 patients had a history of inhibitors (any inhibitor activity >0.6 Bethesda Units), all of which were excluded from the study.
The 56 remaining patients were invited for a face-to-face interview at the ICHCC center. Of this number, 15 patients did not show up on the interview days and three patients responded incompletely leaving 38 reports for analysis. The distribution of patients by different parameters is presented in Table 1 .
Quality of life index
The quality of life using the Visual Analogue Scale (VAS) indicated an average score of 50 (SD=18.7).
Using the European value set, the HRQoL index ranged between 0.08 and 0.8 showing a large variety among the patients. More details on the utility index is present- Table 2 and Figure 1 .
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Hemophilia joint health score
The clinical examination of patients indicated that the HJHS scores are as follows: eight patients had a score of 55-75, 12 patients had a score of 40-55, 7 of the 25-40 and 11 patients had a score of 10-25. Figure  2 shows the average joint score of patients' six hinged joints.
Discussion
Prior to the 60s, when the blood transfusion was the only treatment available for hemophilia patients, mortality and morbidity rates resulting in a great burden of disease, particularly in the severe subgroup with a life expectancy of 11 years. However, improved access to factor concentrates has increased the life expectancy of severe hemophiliacs to 56.8 years. [7] [8] [9] The quality of life in hemophilia patients requires thorough attention, due to the chronic nature of the disease. Measuring the QoL gives us the possibility of assessing patients' treatment process. We aimed at investigating the QoL among adult hemophilia patients registered in Tehran clinics.
Our study revealed that the average utility score for patients is 0.46 standing at a lower level than the general population. This result is similar to previously published studies reporting QoL in hemophilia patients. 11, 12 Faranoush et al. showed that over 50% of adult patients with severe hemophilia A in Tehran, report a low to moderate level of QoL. 13 The questionnaire used in this study is the A36 Hemofilia-QoL, which is a disease-specific tool for quantifying HR-QoL. The disease-specific questionnaires are more effective compared to generic questionnaires in detecting subtle changes in HR-QoL. 14 However, generic questionnaires are necessary in order to compare the state of QoL in patients and the general population or patients suffering from different diseases. Our study indicated that 95% of the patients reported moderate to severe pain and discomfort, making the HR-QoL level most negatively affected by this domain.
Patients who chose the moderate/severe level of anxiety/depression were less than those who chose similar levels in mobility. However, according to the value set used in this research, the negative coefficient of anxiety/depression on level three is higher than that of mobility. Therefore, anxiety/depression has turned out as the second negative factor affecting hemophilia patients' HR-QoL.
Our clinical examinations using the HJHS questionnaire showed that the right and left knees with joint scores of 8.6 and 7.06 units, respectively, had the worst situation among all hinged joints. According to Poon et al.'s study, motion limitations due to joint conditions in hemophilia patients caused a decrease in QoL scores. 15 While the present study has supplied useful information about the HR-QoL of hemophilia patients, it has few limitations that must be considered. The first is the small patient population which is due to the rare nature of the disease and the minority of patients willing to take part in the study. In order to minimize the effects of this limitation, stratified sampling was used in an attempt to reflect the age distribution in the setting of the study that was conducted. The collection of samples from all hemophilia centers located in Tehran was also considered. Another limitation is that this study did not measure the impact of age on hemophiliacs QoL; which has been shown by Forsyth et al. that patients report higher disability and pain at increased age, resulting in lower HR-QoL. 16 In addition, Trippoli et al. have shown that age significantly influenced both the EuroQoL and the SF-36 scores. 17 
Conclusions
The results obtained from this study showed that HR-QoL of the hemophilia patients was considerably low. Pain, anxiety/depression, and motion limitations were the main causes of the disutility for these patients respectively. These findings suggest that providing appropriate psychotherapy, pain management services, and physiotherapy services, could improve HR-QoL of the hemophilia patients significantly.
